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5 Thxs invention relates to an 05 ^sto - N s ^ tor 

- \ producing? focused and d«£oca«ed L^ges of «n 
object. The invention ha« articular application to the 
totimti^n of ixmgm® raquired to produee a phase image of 
fch* objeet, 

10 

It is faxotm that a phase imago of an object can bo 
generated by quasj*ifc*tiv» 4*t«anln&fcio» of tbo obese of 
the radiation wave field osumabing from the object. 
15 lmi«rnationaL Patent ^rvivo-iti't\ ; ^* » . 

<*ttbU«at£o» no. m m/m0M} &mm& by Wj* University of 

baao 

hea s « Xeing tbo transpos 

^ ^tensity egaati >n to ble both pb&se en i s 

20 date relating to the objeot to be determined 

N NS N ^ V tO 

be \ ehioh can pr 

biologioal sttssple®, Aish 1*. not apparent adrea a 
coaretttiocMl isfcnwity or *&*©xptioa mage oi tv- l ot 
IS la viewed, Tim contents of the above- mentioned 

international deification mm incorporated into this 
epooi.li.oeo Ion by tbic reference, 

fhe teeexb.q^e disclosed in tbo above Interne clonal 
30 s c ta nos of the object oho 

images include an in focus image and at leaat one 
deforced image, Moat p -fcrabiv, at leaet three images 
axe taken which include as* in foeoe image and two 
cote \o \ ^a m - t e o * s ^ 

35 one side si she ie 2ocu« iea<je and the othex oefocused 

image on the other side of the in focus image, Pbe images 
are preferably eeptared bp a camera in the fore of a 



charge coupled device and 5 a ordsr to produce the 

lens of an optical system for producing too images ie 
translated in the inaction f ti gilt S tx&t Ulna 

rom the bjec* - k ® 5* 
located at too focal piano of the optical ayatem.. *rhe 
lens system is trawlatttd way £r«® the camera and towards 
the Meroseopo. in the direction of to® light bsam until 
an electrical limit: smifceh is activated, Too Ions system 
is then translated in the reverse dir«ti<» for a pr«- 

elated distance a*i&. & first, image is taaen to produce 
S defect t -*e .. >^ ut«d in 

the direction of £h» iigr&t aad a. second torn®* i» 

taken by too camera to produce the i,o toons image »fe ths 
focal plane, asd the < 5. 

in too direction of toe light boars so as to procure a 
second deio 

plana* i'he order of taking the in focus and daiocaeed 
Image a s is; any 

iox&qt provided it is teom* wfeioh hmm i« the In focus 
image ana vtoteh pt. the tw imagea are the respective 
e? c seed 

The translation ©£ the lane aysten from one paaitioo to 
aaotfear to tfe* fcfcra* imsgos to be taken generally 

is? nnder the octroi o£ a mechanical aystem which 
phvsie&hty »OW» at least one ©S she leasee or the optical 
cyaaasu. The tisse taken to translate the lens and to 
capture tha three imagee esguantially oan he significant 
particularly when biological samples are being analysed. 
The main reason for this la that the timt delay frees 
taking the first image to the third image can involve a 

a o xuo o 1 1 o b o <mi as 
aaosple can change thereby re. salting in the object which 
has produced toe first image oot heing identical to toe 
obi set which has produced the second or third images 
because of the change io the biological sample over tine. 



~ 3 ~ 

The ttm taken, to produce the three images of each sample 
1» significant fr« the point- of view of analysis 

i« data 

image taking a significant «»t of time to bo eaptnred 
5 and therefore the reutbor of sanies which can be orocesssec 
analysed in a period is relatively email. 



10 m®t*m and method for ©©BsarsrwtXy : 



problem. 



The • ;,t:.ion ; in a first aspect, amy be said fee reside 
IS a system iox e near rently producing i« s ; 5 - 

including $ 

mttm,® for splitting a bean of light emanating 
x =>o Into at 1 m wo paths o N 

at least first and second beams* of light; 
20 a first bean pat& fevl&g a £ix*t length for 

■^•■^■h'uv] the first bean of light so tha first ba« of 
light: trsaveis along the f irst beam path; 

a second beam path havi&g a Mwcod length 
different to the fir&fc length for receiving the second 
bears ol bight so the second beam of light travels along 

m»m&. for im&ging the first and so coed beams at 
locations separated free* one another ao that two images 
are captured concurrently at the two locations 

30 

Pans, according tc thin aspect of the invention the two 
images can be concurrently captured thereby ensuring that 
the images relate to the object in the sunns physical, 
state, and furthermore, there is no delay bstmjeeo 
35 capturing of the Images thereby 1 acres sing tha nnsubex of 

«a he analysed in a given time period, Tim. 
oh i ch ars s. s ^ t« <ruae s&stge j 



which are dath^nsed either side of the gocai plane, oa« 
d&tocumd image on t« sito of the focal plane and a 
• toaxnBd, itmm, or an in focus iismg® and an image defonnsad 
»» thm ottmx side of the focal piame it if ferant path 
length are asad. if an in focus and a daf caused inage 
as: a cap ored tod oses! fox nvdo - hi ? 1 t 
phase inage of the object in a plans* tmt^mma the two 
imp*** Xf the t»o Isaacs used are ^afoensed on either 
aide of the foetss im&m phase issage would be in the 

10 focal plana. if an in focsss insge is not asad an 

approximation of th.® in imm la&«® can 00 & id f 

the two dafocused images^ on© cm aach il^ of the focal 
plana. alternative! v., rather thsm pxodueiug: foaneed and 
36tOGnm& images.* images can ha produoad win , ^ i * 

IS ?s s. * ore formed bj. 

and the second hear; of light having hit f erect energies. 

eaparaoa uveas of a aingle charge coup lac deeiee so thai: 
20 the at - * ore on *he sane s 

coupled device (CCI» array at spaced apart locations on 
the array one from the otter. 

I>«*ivrjdbljr tfe» optical system further ineiades at least 
23 one positive lens and at least one negative lean. 

In one embodiment the positive and aegsMve lenses are 
provided between the ebjaet location and the splitting 



However., in other essleselineota the negative lean nay he 
provided between the o* e I I nation m& the splitting 
neans ana positive lana« pr«i&S in each of the first 
and ascend bean paths, or vice versa. 

s t : Us" and second ha am paths include mirrors 
for rehlocain^ the Urss: ace second Ixght haana alone the 



Ptmtsj2/00%? 



« :g « 

first m& Mcea* bs» patha and onto t ;v aaparata 
locations of the charge oouplso; device. 

%® the preferred embodiment of Oho invention the optical 
5 system incXo&w the first beam path, tfc® b^am path 

and a tMrd baam path having a length dif feraat to t h» 
first and. second beam p&th» f and th* sseans for splitting, 
splits the beam of light emmmting ttwm th bjac? lot » 
ttoe*» hwsm to prochxee th* first, the s®co**& assd a third 
10 beam of light, 

^ \ ^ s V n ^ V x x - 

Xi^hfc co bean, os jht and t hiro 
different locations? on the CC» for produe-issg thxm* 
IS oop&rate Imjss on tb». »m»- to «©a<a^e»t% with one 
smother » 

fe^i ealxxb at loo tia yplittiag neaas 

oonprieee a plurality of gsparate bean splitters for 
splitting the beam iato th® first beam, >nd beam 

and the fcfclxit *>««», 

in a still further s^xxiiment of the invention the optical 
syatem includes a four^b. feeam path, ami the means for 
25 splitting, splits the team into the first, the aeeonnh the 
third and a fourth beam of light » 

Preferably the imaging xtmtm® l»fss the fourth beam of 
light onto a separata location of the charge coupled 

30 * X ^ v v v v K e > ly 

oa the eh&rcja aoapdeb device* 

va estsodiaao s x , , 

includes bean length adjusting naana for adjecting the 
IS N - , w no < I * bo I k m pi , 

Preferably tbo asjastiag msas comprises jwiag naans for 



Movataiooo? 



xslating the positions of mirrors of the baam path from 
place to smother to inorsa.se tte laagfch a i the baax 



Potearalaly the optical oyatem include® a fixed charge 
coupled dwl» for receiving the said teams of light at 
separata iocatioaa ©» the char go coupled device eo that a 

t t - | t e osa >n 



ID 

Moot preferably the detector is & charge coupled S*vic®. 

Tha inaentlon amy also te aaid to reeice in a matted for 
renti^ d ages an ob irso 

IS splitting a beam of light mmxmtiMQ the 

object lato te, 1 „ 0 , -o 

first: sod saaond beams of light; 

■Gamla&- the baamo of light to trawl along first 

ate second beax paths atuloh haw different: lengthe? and 
20 imaging the beams ot light x* separat v 

from &o# anothar .*© that feajpurate* iss&gee **ia*i»g to the 

first and second batons of light cam te captorad 



2 5 Preterablj the too aeparato location® comprise two 

8«$ara*» ***** of a *tngt». cbarg* coupled dauiee so that 
tho at leaat two imsgaa aaem. capture 00 tte casus charge 
coupled dateoe array at apaced apart, locations 00 tte 
array 000 from the other. 

30 

v « embodiment 0 on * a step of 

te earn includes; sgpUttten; tho beam ;X ight 
emanating troo the otj&ot into three beaxs to prodnea tte 
firat, tte aecoad and a third foam of light and tho xothod 
35 terther includes causing tho hesne to travel along throe 
different paths. 
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^r®l 1 X \ ? g > X 3 i 5 5 s tO g < 

light, second beam o Li#s ^ J 

different location* on the ch*r$e cotapl&a device for 
producing three ss@para.tB Images on the sas&a charge couple 
5 t , er . 



1« ^ wKxtiiesst ^ t5w invents on 

oostnt laos a plurality of separate beam srj Utt km for 
splitting the b**m into the first hum* the second b» 
3.0 and t%® third beam. 



in still fort! o t xe st op the 

beans includes splitting the team into the first, the 
second,, ten third end e fourth bean of ll^nt* 

- > % no^u t \e i \ 
light onto e separate location of the charge coapleu 
novice so as to produce four ««&wra«e images concurrently 
on the charge coapled device. 

la oee embodiment of the iavaatiofc the -» ^ K 

step of adjusting the lan&fefe of at least one of the said 

team paths . 



Preferably tfc* adjusting atnp comprises translating the 
positions of mirrors of the beast path fross one place to 
m longth of the beam path. 



.L^J^SS 

3 0 Prefers utooMi mta oi the «av*atio» will he described* 
by v«j £ «acasg ^ N « to t v \ov** ag 

drawings in - .sthisht 

Figure 1 155 2i vieo of an optical systen according 
to the Sirat. ambodimont of the invent ion / 
35 Figure 2 shows a modification to the embodiment 

of Figure It 

Figure 3 shows a preferred aspfoediasanfc of the 



optical east sec according to the inveMsloo? 

Figure 4 show a colli farther aa.bodissaaot cf the 

Invent io?x$ 

Figure 5 is a k>« detailed vi*w of a charge 
5 coupled device for ease fa the eosbodieseet of Flgcre 3; 

*iatar© « i* « of a chmsm ooagiod dee-lee for 

in tb.a ^aabodij»«at of Figure 4| 

Figure 1' is a view of a further «abodim#sit of the 

levect 

10 Figure S is a view of a CCD array uaeb isa the 

aassbodimeeit of Figure 1. 



Flgcre 1 aho^xs so optical ssyetasc for concu rwst iy 
15 producing throe Isaac ce of aa abject, a hv.r« at .sight 10 
4» tra^e:saitted through an qtojacfc im% a&ows&S la a a&amsor 
well known , Che beers of light ia preferably lo tho 
eieibie ; % m y also 

be s c tight 10 

2.0 which passes through fch© o&i#ot case 3 iasVsrsaatioss 

.** mil «s intensity iMorsmtiOn xoia&ing to t3m object, 

Che beam £0 paasa® through « first Lena 12 which is a 
s»g«t£^» lefts a&d thsm through * poaitie-e lore 14 of 

25 twrally the ™# ma^MfctMo of pMr m ih* 1mm i2» Ct» 
beam of light 10 i* then roceieed by a foaam spXIttor .U 
wttieh ia mm thlx& mti*e*tv» mi two thirds? tranaadssiv* 
so that one third of tho bsast 10 ia reflected ass 
i x it *3 hy boam .18 and two thirds of the light 10 

3 0 pace through the epiiffor IS ss ®hmm by beam 2D, The 
brass 20 is then r«ooiv«« W a »#c«m<S bosses splitter aa 
which ie 5 00 refloat re® and 50% transmission eo that half 
the baasss . N 5 . reinserted t produ e besoa Si md he other 
half of the bears 30 eontiooea throcgh the boars splitter as 

3 5 \ s h\ be :s-. Tho beas& 26 Ltsspin< so 

coapiec shsscp.ee SO as will be described in more detail 
ho re loaf tar . 
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It will be observed that the - a " splitters 16 \U 2 2 

N O t&«fc £ J X 24 

d 6 aael mtalss do xt 

5 will also bo observed that the beam 2§ is eoasgial with the 
beam 10 and is af tactlessly e straight !iw through the 
lenses 12, 14 and splitters If end 22 end therefore will 
be the saortast path 27 to the chaxge coupied deuiea 30* 

10 Beam 14 is reflected by a mirror 32 and travels in the 
direction of beam 18* wh%®k is r*ef leeched by e further 
W&XX0X M to travel in tbe direction of 3mm* 28 $ ' and them 
reflaoted by a roorth mirror 3§ to »wl ie the direction 
of beam 18 s * * end imping* oa ti« s&fcrgf® eoupl®4 S«4«s $l 

15 at ho ' in t v o \s coupled ie\ v 

fcbe place where the beam 2$ &$il&$«0 . The ad r rose 32* 34 
and 34 therefore defies a patfe. 2S S wlsdclx is of different 
length to the path 2? traeersa by the beam 20 and 26h 

2 0 The beam 14 ie received by e mirror 42 which reflects the 

beam 24 in the <SJx«sfciow of beam 24* ard the beam 24' i# 
.receive by e mirror 44 wfoich reflects the beam 24 1 in thm 
mxwstiaa of beam M'\ The baass 24 i! ie raf looted by 
mirror M in else direction o! I4 (!i to imping® on the 
25 oharge o mple ievice 30 at a location or the devi 

s txtm tne locations et which the beam end the 
b* us h^ V!N ispinga* Th« splitter 22 , m&rros m mirros 44 
and Mirror *«- *ef ±sm a tbird beam path 28 which is of 
different length of the two beam patbs previously 

3 0 described* 

h * ^ ■> ch&s ?* 

receives at thrae different lections t§a, 24a and 24a 
traces; Kciv:beg so the three beams U ty \ 2$ end 34"* go 
35 ea to concurrently produce tfcr« sj«spsr«t« ;e on the 
single charge coupled device 30, 



» i s » 

fa orte to prodece the three separate iaages on the 
c&arg® coupled dovlca 30 > the charge coapiad dwlce 30 is? 

> re* <yioa ; , 3 0a 5 s | }«■ 

Th© ohargo aoapied awiss ia aooneet ad to prooaeaing sseaass 
5 SO su«3i *» a eosspater which ror^vov data froa the charge 
coupled daeiee and the processing aaaaa la progrccaaed ao 
that it tea which pixml* of the oharga coop led deaioa 30 
are reiatad to which images so that data relating to tha 
three separate images eaa ba sex, tat; stored ax! ox 

10 proeeasad teg the proeeaeor a0< XI it is dasfired to 

prodaca thm th» imagas 26a aM 24a which have the 

0 m e sjs « hich waaXd be N \ 

single iaape recalled by the charge coupled derice 30, 
oaly part of aach region 30a, 30h and 3ec is need. Charge 

10 , • - \ •• ': ••• and 

sicca tha array of piaals of the charge coupled derice la 
d ! a s dad 

parop act ba to 

rather I 3;Y, If it is sad to aaiat sic the same 

20 s 1 o only part of 

aach of tha r«gioa» 30*, 30b aad 30c of height */3. 



as separate i >-e object cars therefore he 

offered s®«urra»tiy with, data from tha pixels of the 

as chaxm mmM a*nric+ so- mim tr«**a*i : **wi. to the 

processor SO to anahde tha iaages to ho prooesaad to 

? use imaga o* the ofojaet muss th« tissi 
tahsm to eap«ar». tha thrae images required to prodnce the 
pfe&s* image u erectly reduced &ms«*u*« the images are 
: captursc! concurrently* Partharascro, the lavages are 

captured concurrently and therefore are of tha object ia 
tha saaa state. 



rsfosatlv tt- iensses 12 e U hece t of 

3 3 power area though 00a is a negative leas and the other a 
V % tiv» eas s tVr a - ^aen i o*txe> it it i ksoed nfco 
the imagaar, Tha charge coupled device 30 ia preferably 



- n - 

located at the focal plasma of the image 2€a so that, too 
light path 27 Mined by tha team 20 and 26 i« identical 
h of the Is 

Items v ;^ ^ * >d«ee 
5 the te&sm 10 K Tfeis path will tea the shortest path because 

it K* effects *foiv a straight N . * u 

path 2 B and the p*th m will te oi different length to 
the- path at and will produce two dsfoocaed images because 
of that different path length whan fete bae» IS «ad 24 
10 imte&m on the charge coupled device 30. Because tb» 
pethe 2S and 29 arc necessarily longer than the p-ott N 
the two def soused images 10a smd 24* will fee on tba same 
side of the focal plana, If it ie <3e*ired to produce two 
on <f v.h^oh * n one ^ ~h> 
•IS plana sod etc ether on the caher side of: the local plane, 
It la usees sarj ti saaka, for example, the path IS the i.» 
focus path,- the path 26 a defocused path on one aide of 

- path %& 

on the other aide o* tha fecal path (ie* the longest 
20 path) , 

i« t^;\ v-rvb jdimeat of the invention the pc;t s ; v 

and if east be advened by translating the mirrors 42 and 
44, and the mirrors 12 and 34, in the direction of arrow a 
25 sMl 8 in Mprs X lor &ix®&timiB opposite those arrows? A 
and B) i>y atonatittflr %h*. mirroxa 42, 44 and 32, 34 on 
tranalation »t*ff«* C»et mhmm} . 

the - us 55 and v s « « m be justed is lenssd 

3 0 relative to one another and also the path lengths 21 to 
produce the required focused or defocused Images . 

Figure 2 shows a ood i siicucioa to the embed Least is Figare 
1 in which the positive lens 14 is removed from tar once 
35 the object sod bean splitter IS and a posit Irs lane 14 is 
located in each of the paths 2S, 2? and 22 as ®hmm. 
Furtherstill, pairs of negative and positive losses 12 end 



W0 03/&31$2$ 



14 aonln ha provided in each of the beam pacha 25 f 21 and 
29 ratter than pro^idisag than Mtwan tim object and tha 
boass splitter i€« 



5 Figure 3 %ham a t*rth#x mbc^v** of tha inv%»tio* in 
which like rsfgrsnce nnnerala indicate like path® to ihoas 

s this embo bs® * f tha ia?s a 
10 mirror SO looted after the bean* splitter if for receiving 
the beast 10 and reflecting the haam 26 upwardly a a shown 
by reference 26a in Fignro 3 oat of the plana ai the paths 
2S, 2® «md 29 in Fignra I, The beam 2Sa i* reflected by 
ssirror S3 and raoeiwd % mirror S4 ^rhi^h. reflects the 
15 baan to mirror S6 which ia tusa **£l#est* khm btom. -to fcfc*. 
aama path aa tha oha? a ooopiv . o iov ^ * ' * ^ e ^ 
with rafarance to Pigf»r« 1 aad Fifcurfc S.» x» tMs 
arlnxiiMoat of the invention the path 17 is made loader 

xd 56 

«»• of the paths? 2S and 29 can »o» conveai ant ly be 
made shorter- thas t&a path :27 so that the images 18a, 26a 
ana 24a are a defoeuaed inage on one aidss ©.£ the focal 
plana,, the in goctsss image on the focal plane and a 

booge en tha other aide of , ■ ! plane 
1- respectively. 



Onae again, t»« mirrora 32, 34 and m$x*vt» 42, 44 c«m he 
mounted on stages |not a&cwa) for the 

» rxe« in th P,r« nion of xcxxsm & to ad »*t t,\ s lahive 

30 > the w mt hmm P*$m as 27 and *» %« 

meant Ing of tha on a common translation stage 

v>hX > * io b« wmii 5ho saoae mechanism nod 

in the name direction so that the path Inngfch dafinad by 
tha mirrors 31 and 31 fccrawes sos the path length defiaed 
35 by the mirrora 42 and 44 increaaaa* Obviously, 

of the sairror* in the same direction opposite to arrow A 
will cauae the path length ok the mirrors 52 and 34 to 
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incr*as*s relative to th® mirrors 32 and 34- Ais 
emb<elimant also sasures that the difference in path, length 
if asx nne*^ or dftcr«age by a oon» ratio with 

reapect to ana asothssr ass the translation stags move a the 
S mirrors 32, 34 and the mirrors 42, 44, 

re I to a still fortha.* «K\1»ut 




In this embodiment aplitfeer 1€ la 23% reibaotive and 
tr«wi®si78 and tha a 5% of th& Imam which it reflected by 
the splitter if tra^eraea a fourth patl* 3* W*4efc ie 
IS daiinad by a mirror ?%, mirror 72 and mirror 73, lbs path 
35 is in tfeo mmm v»rt£eal, pl» as fcfee p&tfe 27 describe 
■with retaranco to Figaro 3, 

The li 9 s s ree< lea s 

20 % splittor 32 wMo& 1* 33% reflaafeivn and $m 

trmmm&miw® axs$ thm light wMch i». rsaiisscted travels 

along p>«ttt 27 which is fch* s«« s* the rath 

>i Figaro 3 Qt the §f * ol tb light 

whiofe la tramsmittad fey fcho 6pXifct»* 22, f0% of tbat light 
25 it raflaetad fey & further hsam sftU«fc«r 23 to tewwi 

path 25 pxwi<m**3r *««*ar£fe*d and t&* rs«Mag light 

»»«its otroagh the splitter 33 and trtmtM path 29 hy 

being refloated to mirror .42 by mirror 31. 

30 That, four separate Inegos are eeneotrear.iy and separately 



^ , .s v e on? : , : 3x> n , ~ . „ so this embodiment 

it shown la higare S and the charge oonpled aevice 30 la 
35 die idea? into four equally sagnents., each of which 

will hwe the came per^octiva- as tho original ohmrgs 
eenpled deedes 3S because the tddea X end Y are 



effectively divided in half fee produce the iaer xeeesea s , 
Tims, the four images &r« imaged o» the charge coupled 
device 30 at gous: separate loeatiaaa on the charge coupled 
device 30 with tha iaage 3 5a being the rrace pK.xkced by 
the path 33 4» Figure 4» *hi* mtioo&bmxit has the 
advantage that the eat ire charge coupled device 3 0 i® 
utilised ia order to produce the four images rather than 
only pars, eg the charea coxaded devioe ess in the 
amhoodaaaxt of Figure S if is :s 3*^ ; rea - si^.o^h I he 
saaas perspective as the original charge s 30> 

> again,, ia the eehedisaeat of Figure 4, the sxi;:ror; 42, 
44 aad 31, 34 saay he »ou»t«<S an translation stavjiis Cnot 

«x> so that tea para $.« ad 23 car b« 

in eagx- v o 5 **r*.r<a 



p^rpesMit, malar to the 
**• A *as& S| to adjust 



ap|>:a.catios5 because :s;: earl prove, ae more eat a .tax - eaabi. 
a Pare eecarete sedation to the transport of ietesaelty 



7 and 3 ; 



3D > * rs j, acspt t - lu «s ox svdeo 30 

s - s ; can a re which la turned 45 so that 

it is orieated as shown in Figure 8. The mirror ia 
shifted fsxm the poeitien shown i» Figure 3 so that it £* 
abeam the plane ie which the mirrors 34 and 44 are 

3 5 sees at nod. Fart Kerala , aasas mot sheave can be vv to 
eoahhae the image which ie traaseitteo: alone the paths 23, 
23 aad IS to ; s >U :ap* so that the three images are 



WO«3/fti252S 



- IS » 

concurrently Imaged cb to th« embargo coupled sevics 30 in 
the position sk« in Figure S, rbis «bodii8®« aliows a 
s<pxax« CCD 30 to bo oaad, n-bich ar« sr,ora easily mad aore 
eswsonly aTaiiablso and for tba three iaagas to ba v% 
S 0»t« tha sq rs CCD irraj JO by ori^mim fck* C ^ 30 

so &mt it is a dianond shape, as shows irs Figuse ana 
imaging those diamond sh&pwd images onto the charge 
coupled dwvic*, as is Bhomx in Figar** 7 8, 

10 The masks raferrad to sbov* can ba located onshore in the 
pathss 25> 27 and 3$ prior to t&® €€1S dOTloe 3 0 snlnpiy for 
ooniinima the issagss which. 4« r^eeiocd by tbo CCD 30 to tbo 
diamond configuration ass sshoon in Figure 3, to separata 
tba imagw to maadjd,g« amount of pixels aides ss.ro 

15 seed in tho OTP ievioe tot receiving t-ha thraa con< 
iwpi from -th» paths 1 25, 2? and 29. 

circa nodi float inns within tbo spirit and scope of tba 
invention nay readily ba affected by persons* skilled 
coot la tba art, it is to b« understood ttxafe this invont ion 
it not lisdtod to tka p^rtloular essfeodim^nt described by 
^ axaaspl^ bsss 



W0 



1- &n optical systaa fox < 

iM9?« o* ass iocs, itscludiags 
S sssaas for fitting a he» of light emanating 

tress the object into at least two paths to thereby produce 
at Isast first and ssccaad imams of light; 

a first beau path hauiag a first laftffth f or 
rc-colaing the first beam of light so the £4*«t beam of 
10 light travels along the first be** pat&* 

a second b \- path a a aecon* length 

different to the firm* length for raeeiviog tlx® 
beam of light mo the $*Gtm& hmm of light trawl® along 
the second bean path; and 
15 mmna for imaging th» fixmt and s-#eond beaaxe at 

locations separated lr<m on« another so that two image* 
ara capture* concurrently at the two locations » 

2* Ths systew of claim l wherein the two separate 

20 N ^ s ,n \ c ohec k 

coupled device sc that th» at least two images ars oapture 
» coupled device (OCBJ arrag at spaced 



S5 3 * fke OTtem of claim 1 herein the optical systoa 

further includes at least o» positive isms and at Isaac 



5. fhe syatao of eleis hotel 

second bean paths include mirrors; for reflecting the first 
35 and second light baaos slocg the Viz at and second bean 
paths and oato the separate locations of the charge 
o cap I ad device.. 



®« Th « systao of cl&im 2 wtewin th« optical system 

includes thm first hvtm p&th, the second be&as -h «md a 
i «*# ?afch Iwviag » 1 N , and 

S sseoond l^am. pzth*, and the means for splitting, splits the 
fee» o£ light attft&atine from the object o . U^ns 
to produce fete first , fete seeono and & third beats of 
light. 



iO ? . The system of claim 6 whereiu the imgiug m»*m 

images th« first tess of light, m&mA beam o.l 
third beaa* of light at different location sa fete COS for 
rvvv\u>:in-i th^&e s ^r«sfc« &sm&m on the same COP 
urrantly with one another* 

• « *?h® wymum of claim 7 wherein the splitting mm* 

* vlci-iU^ ot v\ x \ 
splitting the iato th* first beam, tfew seeomi beam 

asd fcha third beam. 



0, The system of els a S -wh rain the , ><: 

includes a fourth beam path, and the mea»s I >s spiitting, 
splits the ''tamo*. Into the first, the »oM^ the third and 
* fourth besm of light. 



w»s th# fourth beam of light onto a ^ >arat< 

of the charge coupled devioe so as to prodaee four 

sapar&v.s images concurrently ©» the charga coupled der-ica. 



ii. The system v;; cia^r „ ^c-^c ^ n optical system 

iael«da» beam l TO th adjusting m*»n® for an justing the 
v on* of the sax- baass ?aths 

»Js«b of claim 11 therein ;:.he adjusting 
;»as fos transiatin * p U 
of mirrors of the beam path from one place to another to 



- is - 

inoraaae tha length of tka haam path. 



13, fhe 

& Six*<5 charge coupled do™c« for reca^Ug the 




. 14, Vh& ayatam of claim 6 oharaia the oharpa co^Iad 

10 fevica Is a »ttb»taatiaily s<*uax« oh < o 1 d Swic*, 
a«J w3i**«i& asm of tfc® pat&s cstutts light to iajptag* on 
tha ss&sarg® coupled davice in a. different plane to the 
other of the paths so that tha imaged locate on tha charge 
eom>x» of amfestantialny 

15 samara eharga oonpled 

IS. The aystoxs of clsis 14 vha train the charsga coupled 

deoas on 1 a or las t pi« *d d *vi e a 

ire so a piano containing at 

20 least two of the path®* 

h ssafchod too- eo\ , - u\ko^vi ^ ao 

aplittino- a beaa* of light emanating from tha 
25 o.ojeot into at l«a*t two towns fco tharafcy pxotens® at leaat 

easing tha baasssj at Light to trml along first 
and sacomd beam pfcfc&s -which haaas different lengths; and 

imaging the haams of light at separate looationa 
50 i moth x s that a apas a s relating u tha 

first and aeooad baama of light can ha captures 
c oracur r ant Xy . 

17. Tha ssat&ad of claim 16 wherein tha two separata 

35 looationa oompniaa two aepat aaa areas of \ single a \o 

o ^ v device \v thst tha -st least too inagee capture 
on the sane charge so<g a ievice tnurrap at apacad apart 



location cm the array cne fe<» the other, 

18, The method of i« wherein the etap of 

splitting t&* heam irelndea splitting the beam of light 
*mmm*in® from the object into three h« to produce the 
first, the sacoad and a third beam of light and the method 
oaoelcg the b& M i S to travel « : ocg three 



10 IS. The method of elaiss 18 wherein the imaging step 

i»P^ the first beam of lig&t:, second heam o£ light and 

I hes light * different locattes os U 

conpled .dwrie* for pro^eei&g three separate image* oa the 
aame charge coupled device concurrently with one another « 

15 

20* $&e method of claim 18 wherein the splitting. 

i;s ^ - pSintass for 

mlltt&m the beam into the firfcte fc®a» f the second beam 
and the third beam, 

20 

K» ^hs method of claim 16 therein tee step of 

splitting the he« itelute Splitting the beam into the 
firat* the the third and a fourth beam of light . 

25 22, The method of claim 21 where la the imaging atop 

w fourth beam of light ont< 
mrge coupled dwloe so aa to 



method, of claim IS herein the .method 
step of a* 
*aem paths 



24. The method of claim S3 therein the adjusting step 

35 coeprisea translating the positions of mirror.® of the beam 
path from oea place to another to increase the length of 
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